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SECTION  1  INTRODUCTION 


1.1  BACKGROUND 

/ 

The  Army  has  a  tort  inning  requirement  to  attain  the  optimum 
potential  from  all  eomomr.ir  in  the  inventory  "The  ultimate  use¬ 
fulness  of  the  UH  n .  -icopter  could  be  enhanced  by  an 

improvement  in  the  hover  and  climb  capabilities  and  the  capability 
of  the  helicopter  to  reach  placard  limit  airspeeds  under  a  wider 
variety  of  ambient  -.onumon  gross  weight,  combinations 

A  limited  engineering  flight  test  of  the  Y r 5 3 - L - 13  engine 
Installed  in  the  UH  ID  was  conducted  by  me  U  S  Army  Aviation 
Test  Activity  (USAAvNfA)  in  January  1965  T he  results  of  this 
tost  were  reported  in  Referenced.  Section  3  Appendix  IV 

The  decision  by  the  Iroquois  Project  Manager  to  install  the 
T53-1  13  in  future  production  UH- IB/540  he h copter’s  resu  1  ted  in 
the  requirement  for  the  test  outlined  in  this  test  plan 

1  2  DESCRIPTION  OF  MATERIEL 

The  T 5 3  L ■ 13  Is  a  free  turbine  engine  rated  at  1400  shaft 
horsepower  (SHP)  The  engine  has  the  same  physical  envelope  as, 
and  is  interchangeable  with,  the  T53-L-11  enoine  currently 
installed  in  the  UH-1B  helicopter  The  Increase  in  power  of  the 
T53-L  13  engine  is  accomplished  by  the  modification  of  the  axial 
compressor,  addition  of  a  second-stage  compressor  turbine  gas 
producer,  and  addition  of  a  second-stage  power  turbine  The 
aircraft  in  which  the  T 5 3  L  13  engine  will  be  installed  for  the 
test  is  a  standard  UH  *  1 B  equipped  with  a  540  rotor  The  trans¬ 
mission  of  thp  UH  IB  is  limited  to  1 1  CO  SHP  at  324  rotor  RPM 

1.3  TEST  OBJECTIVES 

The  objective  of  these  tests  is  to  conduct  engineering 
tests  (product  fmpoveinent  tests)  to  meet 

a.  The  detailed  objectives  of  Phase  B  Contractor  s 
Compliance  Fl ight  Tests , 

b  The  detailed  objectives  of  Phase  D  ■  Airworthiness 
and  Performance  Tests 
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These  tests  will  be  'imited  to  that  portion  of  the 
helicopter  flight  envelope  m  which  differences  may  be 
expected  to  exist  as  a  result  of  the  new  engine  installation 

Specific  objective'.  to, 

a.  Provide  sufficient  performance  data  so  that  the 
Increased  performance  provided  the  UH-1B  by  the  T53- L - 1 3  can 
be  defined 

b.  Determine  if  engine  operating  characteristics  are 
satisfactory  throughout  Ule  flight  envelope. 

c  Determine  if  any  flying  quality  def Toencier«  exist  as 
a  result  of  the  expanded  flight  envelope  of  the  UH  1 0 / 540  rotor 
hel 1  copter 
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St U  ION  2 


DtlAlLS  Oh  Its  1 


2  1  INTRODUCTION 

a 

The  operating  c-n  .■?  Ime  of  the  UH  I B/ b 40  rotor  helicopter 
with  the  T53  L  11  eng.',..  .  la  iled  is  under  most  operating 

conditions  limited  ov  t  ..liable  insufficient  testing 
has  been  accomplished  to  jerine  the  stability  and  control  of 
the  UH  in  at  the  placard  hunt  airspeed  Stabfhty  and 
control  tests  whm.  w; •  oe  quant  *  tat  \  ve  'n  nature  are  planned 
for  this  eva luat  icn 

Aircraft  per  r oi mance  and  stability  a;>d  c  on t  <  o '  and  engine 
characteristics  will  be  determined  trom  sen* ii’ve  test 
instruments  which  are  listed  in  Append'*,  ii 

Test  results  will  be  compared  w*th  me  requirements  or 
Military  Specification  MIL  H  8b0lA  (Reference  1} 

This  test  plan  should  be  interpreted  as  a  guide  only  and 
tests  wi 1 !  be  added  or  deleted  as  prior  test  experience 
dictates 

2  2  PERFORMANCE 
2  2  1  Cl  hub 
2211  Objective 

The  objectives  of  these  tests  are  to  determine  the 
c 1 i mo  performance  of  the  UH  IB/bAO  rotor  Helicopter  with  the 
ibT  L  1 >  engine  and  to  determine  the  installed  horsepower 
ava  lube  in  ‘the  he  >>  cop  ter 

?  Z  2  Method 


Two  continuous  chmbs  will  be  flown  1  r  om  sea  'evel 
to  the  service  ceiling  at  military  rated  power  at  each  oi  the 


3 


f he  ci'-inb  schedules  developed  in  Reference  c  will 
be  used  during  these  tests  sufficient  tests  will  be  conducted 
to  determ'ne  the  .  •  :-um  power  turbine  speed  ( N2 )  as  a  function 
of  altitude 

2  2>3  Data  ke..u  n 

The  1 0 1  low ui.j  data  wilt  tie  recorded  continuous 'v 
during  the  climbs  <?.rd  ed.i  cd  to  standard  atmospncn  u  and  gross 
weight  conditions 

a  Alt'tude  (Ship  and  Boom) 

b  time  1 0  c 1 1  mb 

c  Airspeed  (Srmp  and  Boom) 

d  Outside  An  lempei  atuu.* 

e-  fuel  Used 

f  Ali  Engine  Power  Parameters 
2  2  2  Level  (light 
2221  Objective 

The  object  ve  of  these  tests  is  to  supp'ement  the 
level  flight  peiformance  data  of  Reference  t  with  data  obtained 
at  auc-dM  load'ng  ambient  condition  combinations  nor.  attain 
able  with  the  163-  c  i>  enejine 

2  2  2.  2  Metriod 

Data  will  be  taken  in  stabilised  level  ti'ghl  tiom 
maximum  airspeed  to  appro* imate ly  .30  knots  indicated  a:rspeed 
(KlAb)  iri  10  knot  m.. cements  Each  speed  powe*  vr  :  i  be  f;own 
at  a  constant  thrust  coefficient  by  increasing  alt'tude  for 
successive  data  points  as  fuel  is  consumed  Speed  powei  polars 
will  be  flown  at,  an  altitude  of  approximately  90  percent  of  the 
service  ceilings  determined  in  Paragraph  2  2  1  2  at  gross 
weights  of  <000  pounds  8600  pounds,  and  9600  pounds  and  rotor 
speeds  or  3 '4  RPM  and  329  RPM  for  each  gross  weight 
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2.2.2  3  Data  Required 

The  foH  '  1  )  data  will  be  recorded  for  each  point 
a  At  1 1  tutu 

b  Al  rsne^ 

c  Outside  Air  lemperature 
d  fuel  LKed 

e.  All  tnrpne  Power  Parameters 

This  data  will  be  -educed  to  standard  dav  .oncn  t’  v>s  and  tr- 
a  non  •  dimens  ion  a  i  form  (power  coefficient.  (Cp).  thrust 
coefficient  (Cj).  and  advance  ratio  (  ))  to  complement  the 
data  of  Reference  c 

2  2.3  Hover 

2,2.,  3  1  Objective 

I  he  objective  of  these  tests  is  to  supplement  the 
hovering  performance  data  of  Reference  c  with  data  obtained 
at  qross  weight  ambient  condition  combinations  not  attainable 
with  the  f 5 3  L  ll  engine 

2.2. 3.2  Method 

lelhered  novermg  tests  will  be  conducted  ai  a  10  000- 
foot  (or  h.gbai  i  test  site  at  skid  Heights  of  ?  foot,  f?  feet 
•  5  feet  and  out  of  ground  effect  (OGE)  A  loan  ce':  will  be 
placed  m  ser,es  with  the  tethering  hne  and  the  tnrusl 
resulting  t  <om  va>  'Ous  power  settings  will  be  rei  ui  dead  lasts 
will  be  conducted  at  each  skid  height  at  roto-  speeds  ot  j24 
and  J 1 4  RPM  ( These  RPM  s  are  subject  to  change  based  on  the 
optimum  N2  tests  described  in  Paragraph  2212) 

2  2.3  3  Data  Requ>  red 

I  he  following  data  w'- ■  •  be  tecorded  for  each  point 
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a  Alt'.  iuOt 
b  i_uud  v_c  i  I  Reading 

r 

(.  Ou  t  •:  i  c-.  Air  e mpe  ra  t  u  re 
d  f  u  c  *  i  ■ 

t  Ail  tf'-jMH  Power  rd^clhflbr  < 
f  :>kid  ir  1 ‘••hi 

This  data  wiM  be  't-duced  to  standard  dav  Conor t  'on*  <ind  »o 
a  non - dimens tona  i  ‘.inn  (Co.  C|  .  skid  height]  .  ump  merit 
(he  data  oT  Ref  emit  u  «. 

2  2  A  T aseoi  f 

2.2  A  i  Oh jtc  t  <  ve 

The  objective  of  these  tests  is  to  supplement,  and 
vet ;  f  y  the  takeoff  per  forirunce  data  of  Reference  with  data 
outlined  umng  the  10  3  l  ■  1 3«enqtne 

2  2  A  2  Method 

takeoff  tests  will  be  conducted  at  a  10.000  font  or 
hu'jhe.!  test  site  The  airudt  w»li  be  loaded  so  tnat  takeoff 
power  avaUb'e  i3  <uf lit rent  for  hovering  at  2  feet  at  dc  A 
RrM  and  M  :h  feet  af  324  RPM  takeoff  pert ormante  will  be 
defined  b^  using  me  » .“commended  technique  o»  Reference  c.  the 
"level  ic-.e  fe  ra  t ( on  mom  a  2  foot  skid  height'  teihnwiu*:  Thu 
technique  'hvolves  emao t tsh mg  a  2  tool  howi  tnen 
am  e  1"  i  at  ’  ng  at  constant  height  until  a  predetermine!  itmoout 
airspeed  is  reached  Several  cbmbout  am  speeds  wil’  be  u;ed 
to  determine  a  /lv  ommended  t I'mbout  airspeed 

2  2  A  3  I'd  id  KC'CjU '  reo 

The  followng  data  will  be  recorded  for  each  takeoff 
a  I  a  m  •  h '  1  d  t- 1  >  qh  *s  Ana  I ,y  ?e  r  Plate 
b  Altitude 
*,  At  r -speed 
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d  Outside  Au  l c-mne  ratline 
e  I  ue  '  '••nr' 

f  A '  ’  t nr, »*  ■  ^  -  Parameter  s 

This  data  will  be  •  .  tri'dard  day  cond’  lions  and  to  a 

nondimens iona ^  eras  inefficient  available  ( *  C  p )  form 

to  c  ump  lemen  t  the  data  yt  Aw  fe  rente  >. 

2  2  b  Airspeed  Calibration 

2  2  . b  1  Obje • f ' ve 


Iht  object -ve  of  these  tests  rs  to  d<- ,e- no  in"  the 
dos  it  ion  s  *  >  o  i  ot  me  i.e t  .in  speed  system 

?  2  2  Method 

A  i » ti >  1 » n q  bomb  with  a  known  2ero  position  error 
airspeed  system  wi'l  be  used  for  calibration  Ihis  test  will 
be  flown  at  324  Rf’M  7000  pounds  and  a  rrt’d  center  of  gravity 
(C  (a  )  in  cl'mb  level  Might  and  auturotation  at  any 
convenient  altitude 

2253  Data  Required 

Ihe  following  data  will  be  »'e<  orded  tor-  ea<n 
(.altbrjt'un  f. cj i n t. 

■)  :  i  •*  i  !  •  ruj  Bomb  Ai  rspeed  and  AUm  ude 

ti  oy.,  tern  Airspeed  and  All)  tube 

■  fuel  Used 

O  0u  I  '  do  A  '  r  i  fc'inpfc  <  C,  t.U  •  e 
e  f  1 ;  gh  t,  Londi  l  >  on 

2  s  S I AB 1 1 1  if  AND  CONIROl  AND  LWilNf.  CHARAdLR! S 1  ICS 
2  3  I  StaDllMy  and  LOfl  trot 
2311  Object1 ve 

Ihe  objective  of  these  tests  is  to  insure  that,  there 
is  no  deter) oration  ol  handling  qualities  due  to  the  expanded 
M  *ght  enve iupe 
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2..  3  I  2  Method 


res t a  wi :  ue  conducted  to  evaluate  the  stability  and 
control  character-  .  a?  th«  placard  limit  airspeeds  which 
have  been  up  to  rwv  jiu t :  •  .nab le  in  the  UH  1B/S40  rotor 
helicopte-  Eaih  or  i:.-  in  the  foiluwinq  paragraphs  will 

be  conducted  t  ■>  de  ,u  stability  and  control 

characteristic 

2  3  1.2  !  ‘italic  vor.g  ‘iiCrro  1  Stability 

V  he  appa-  n*  static  'Origitud  •.!•&  •  lability  will  be 
evaluated  by  slowing  the  helicopter  tram  a  ^elected  trim  speed 
by  the  u3e  of  the  longitudinal  tyclic  comro'  !ne  ^itective 
pitch  control  will  be  maintained  in  the  iron  position  Altitude 
will  be  a i 1  owed  to  v  a  •  y  Stabilized  oala  points  will  re 
recorded  evt'y  4  knots  through  '.he  speed  •  ,»ng<.  o.t  interest 
IclO'ti  w.li  Ot  eijiiduu  fed  at  the  rut  tuning  .  ond  t  1. 1 0ns 


initial  lr mi  Condi tion  \ 

A) rspeed 

A ;  1 1  tudf: 
ft 

Rot  Ov 
RPM 

tenter  ot 
(j  r  a  v  1  ty 

hr  OSS 

We  1 qh l 
lb 

Speed  Ranqe 
ot  Interest 

Vmax 

324 

Aft 

7500 

V'  to  V  20  kt 

max  ma*. 

Vma. 

0  9  St •  v»<e 
Ce  i  1  irig 

324 

Aft. 

7*300 

\L  to  v  20  kt 

1114*  ilia* 

Vm_ 

ma  • 

bOOO 

fl 

Ai  t 

7300 

v  to  V  20  kt 

ma  •>  ma  • 

V 

me-,  -v 

5000  * 

it  4 

f-  wd 

i  300 

_  _ _ 

v  ’  u  v  20  k  t 

ilia »  m a  • 

V 

max 

5000 

H« 

At  t 

’  9500 

. .  . . 

Vm.  1  u  V  .  20  kt 

ma*  ma.> 

2.3  1  2  2  static  Latere*  Directional  Stability 

The  static  lateral  directional  stability  charact- 
eristics  will  be  evaluated  during  steady,  non  turning  sideslips 
Data  will  be  recorded  in  appro* wnately  3-degree  sideslip 
increment:  Airspeed  will  pe  maintained  at  a  constant  value 

Tests  will  be  condu  ted  lo  »he  placard  sideslip  I’not  at  each 
of  the  t  r  ■  in  •  end  1 1 1  ons  listed  in  Paraqiaph  2  .■>  1  ?  I 
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1  \  i  <  j  j:  dev;  (I  »*r  id  lv  a- ward  Hiqhf 

Host'-T''  :iorac  it  <  istics  in  <  rosswwids  and  tailwinds 
wi  ;  i  Lt  i  •  niu 1  a  r  ti  •  *  "•  .id  and  rea'wa;d  1  I  >  qrn  'Data  will 

be  lei.u'deu  « (i  S  Cut.  .  dCWd’  d  «*»*<!  >  Cu  *  Ws  •  fl  l  'qht  us  i  ny  a 

pc-b  ,chH  e  as  ri  ;!>«•-  Un'ess  Commc'  •  nil'  tdt'OnS 

die  tncuun  teed  i '  d<  ■  ‘<uwa»d  flight.  will  be  <  und-jcted 

to  a i  r., pecdi  o:  30  hint-  ’ e •  •  1. s  will  be  .onduiicG  at  a  0.000 

toot  O'  higher  lest  bite  at  a  rums  weight  whi'.h 

rebuild  in  a  ho*er>pq  s  k  e  ci  he  i  qht  Of  lb  feet  c  9500  pounds 

wh  >  •:  he  vC '  j  i  1  vwe ■ 

I  :  4  A ,  T  c"  c '  -  •  Oi'.  ‘  i  n  ‘  '  1  e  ■ 

:  H r  0  •  l;p  ‘I  •  t?  \  OfJTi (J  •  *  .***<  * *‘|  J'.  >  «•  • .  J  i'£ 

/  :\  *4!.  w '  i  Lt  tr  v  *  *,»Oft?U  Ly  v.-.r.  :m:v  o*  !m  !  or  d  J 

e  a  •  h  ;>t  i|H:  - 1  •  m  i.  !'ob‘  i.  >  oils  i',H:d  •  n  bu<av  ph  /  i  /  •  i  he 

•.cntr,lb  w i  »  5  be  he'd  ti.-ed  1o*  '<  se •  ond  ik  ur'itt’i  -ecOverv 
become s  ne-. t-:r»<n >■ 

2  3  I  2  b  Dyridm’c  5 1  ability 

i he  d'  catt  reaction  to ;  lowing  an  abrupt  \quat) 
di s tin  Dante  w  •  t  .  be  evaluated  by  rapidly  displacing  a  control 

1  inch  trom  trim  holding  '  t  tor  '  second,  then  : e i u* n  i  ng  the 
control  to  me  origina1  trim  position  A  control  .pq  will  be 
used  tu  insuie  accurate  inputs  lest s  w t  i '  be  conducted  acou t 
a' l  three  aits  mi  two*  di  rec  1 1  uns  at  the  ti  un  condition''  listed 
in  iM'ogidph  ?  J  I  2  i  After  the  vnpai  Urn  com  col,  w  M  be 
held  ’  ud  um.'l  the  rei'ii' t  Pig  illot'oil  damp*-  out  or  rn  u\e«  v 

be  t.  oiiic .  nc  *.  *  i  ■  r. 1  , 

2  3  i  c  0  tent -o'  ab  i  un, 

I  he  lOntio  lability  will  be  evaluated  bv  .e  lv/’nq 
the  mot  ’  on  m  <  he  he  •  *  up  ter  after  -ibn/p..  <  lep  tv  pc  •  jn  c  •  o  i 

j  are  app't'd  I  fir.  pa>  dii'P  If !  o’.  |.‘d‘ i  •.  u  i  •  n;,i.,l<n  <? 

in  hv,i  lyat ;  me  •  on t ro  ■ -an •  1 1  tv  a>r  the  i .po« .  t  , m.*  •  > muin 
rate;  and  ; civ  1 1 1  v - 1 v  ( maximum  angu 1  a >  a-:  tin-aiioi . i  -me  Pit 
tunes  after  control  'npul  at  wnuh  these  ma > mvins  cuu- 
Tests  w'il  be  on  due  ted  aociut  all  a*m,  in  two  dimMi'-om  at 

the  •  III  un  cl  II  oil'-  ismd  'ft  l’A«  oqrapn  /  J.  1  ?.  !  lOniiol 
'■npul.  oi  -ppror  imatc  !y  1,4  I,-,-  nr.ii  !  Uuh  will  be  curb  A 

i  on  i c  i  :'*j  wi’  be  u-ed  to  insure  prpi.  ise  inputs  At!  inputs 
w  i  i  be  he  c-  jntii  nii .  rn.-tn  ijip  is  obi  dined  <w  .  p  cover  y  becomes 

nece-.-  sary 


2,313  Data  Roqu ' red 

Ihe  t  o  •  •  *  -.g  data  w.  11  be  recorded  continuously  during 

each  test 

a .  lest  Al¬ 
fa  Test  A;'  tone 

c  Outside  Aii  lemDet  atui'e 

d  TutH  used 

e  An q ' e -  ot  Sides'  n  and  Ati.nA 

f  Anqles  of  Pitch  Roil  and  taw 

q  Katec  of  Pitch.  Ro' 1  and  Yaw 

h  AH  Control  Positions 

i  C  .0  Normal  Acceleration 

This  data  will  oe  analysed  and  presented  in  the  format  specified 
in  Reference  f . 

2  32  Engine  Characteristics 

2321  Object ’ve 

Ine  objectives  ot  these  tests  <m.  to  >.n<.uie  that  no 
objectionable  character s  sties  result,  i  row  tn.>ta !  \  >rig  me 
Tbi  i  i  1  n  the  UH  IB  and  to  obtain  an  estimate  ot  ’he  n«tic 
engine  cha  <■&<,  te-'i  sin.  ?„  and  comp  I  >  artce  with  the  gua<  an  tee  -•  of  the 
engine  mode i  spec  H cat  ton  (Reference  dj 

2.3  2  2  Method 

Any  on  joe  nonab'e  charat.  teris  tics  ot  the  tbs  i  13 
observed  during  other  tests  will  be  noted  and  investigated 
further  during  these  tests 
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The  present  e  ot  anv  ompressor  sta'l  or  other 
undesirable  featun-.  will  ot  evaluated  by  using  rapid  engine 
•icce  lections  or  t  •  >  *  on',  at  both  a  high  and  a 'low 
altitude  RetOvu- ••  * .  -utorotauons  will  be  simulated  with 

at  least  three  m'vj  u  ,  demand  at  each  ot  tne  two 
altitudes  engine  .  *  ..  .  owing  an  autor otati ona  1  entry 

wi 1 i  be  eva  lea  ted 

In  corijuii.^  on  w.ih  ouier  tests  measurements  ot 
compressor  lnlet  i.j*.  t  arid  tua^a.  .r.ure  will  be  taken 

to  determine  insts  on  *os.>ii5  w»th  :.nt  ‘.-.i  '3  engine 

ins  ta I  >ed 


The  sea  !*ve!  performance  of  the  ins  u, !-  “rd  engine 
will  be  evaluated  by  u>>nq  a  set  es  O'  sto'-ti  uns  ui  sevet.il 
ictoi  RPM  s  and  power  settings  t.O' <  ei  t  tons  wit-  be  made  fur 
!  r.i-  van  Ou  j  ms  i  a  ntiori  iosses  t.»  deu'mitne  t  r  he:  uninstalled 
POwl"  evan,  able  and  :.o»  responding  fuel  flow  Mieei  the  appropr  i  ate 
guarantees  of  the  engine  mode'  specification  (Reference  d; 

2, 32  J  Data  Required 

The  1 o ? lowing  data  will  be  recorded  continuously 
dunng  each  test 

a  Airspeed  {lest  System) 

b  Alt' tude  (Test  System) 

r  Outside  A 'ir  I  empe  ratine 

d  i ue  '  used 

e  lime 

t  Co!  -«<  1 1  ve  Stick  Por»  i  turn 
g  Ai:  engine  Power  Parameters 


SECTION  3.  APPENDICES 
APPENDIX  I  -  TEST  DIRECTIVE 
COPY 

* 

DEPARTMENT  OF  THE  ARMY 

HEADQUARTERS,  U.  S.  TEST  AND  EVALUATION  COMMAND 
ABERDEEN  b  .....w  ^GUND,  MARYLAND  21005 


AMSTE-BG  9  FEB  1966 

4-6-0150 

SUBJECT :  Test  Directive,  Product  Improvement  Tests  (Phase  B 
&  D)  .  T53-L-13  Engine 


TO:  Commanding  Officer 

U .  S.  Army  Aviation  Test  Activity 
ATTN.  STEAV-PO 

Edwards  Air  Force  Base.  California  93523 


1.  References, 

a.  T53-L-13  Test  Planning  Meeting,  18  November  1965, 
Iroguois  Field  Office,  St.  Louis,  Missouri, 

b.  Letter,  AMCPM-IR-T,  dated  2.9  November  1965,  subject: 
T53-L-13  Test  Planning  Meeting. 

c.  Letter,  AMCPM-IRFO-T ,  dated  27  December  1965,  subject: 
T53-L-13  Test  Program,  Control  Chart. 

d.  USATECOM  Project  No.  4-3-0150-17. 

2.  Background.  A  continuing  product  improvement  program  is 
being  pursued  by'"^  Iroquois  Project  Manager.  A  portion  of  this 
program  has  led  to  the  development  of  the  T53-L-13  engine  whigh 
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AMSTE-Br>  9  FEB  1966 

SUBJECT:  Test  Directive,  Project  Improvement  Test  (Phase  B 
i  D) ,  T53-L-13  Engine 

Is  designed  to  Improve  the  high  ambient  temperature  and/or 
altitude  performance  of  the  UVi - 1  series  helicopter.  The 
T53-L-13  engine  is  scheduled  to  be  qualified  by  the 
contractor  by  May  1966.  m.e  subject  tests  are  several  of 
a  series  of  tests  to  be  conducted  for  the  purpose  of 
verifying  that  essential  military  characterise cs  of  the  UU-1 
series  helicopters  have  not  been  adversely  affected  and  to 
establish  the  durability,  operational  capability,  and 
maintainability  of  the  T53-L-13  engine. 

3.  Description  of_  Materiel.  The  T53-L-13  Is  a  gas 
turbine  engTne  rated*  at  ITOO’Thaft  horsepower  derated  to  1100 
shaft  horsepower  for  installation  in  the  UH-1  series  helicopter. 
The  T53-L- 1 3  engine  envelope  and  mountinq  points  are  the  same 

as  the  previous  standard  T53-L-11  engine  and  require  only 
minor  installation  modifications.  The  increase  in  power  is 
accomplished  by  modification  of  the  axial  compressor,  addition 
of  a  second  stage  compressor  turbine  (gas  producer),  and  the 
addition  of  a  second  stage  power  turbine. 

4 .  Test  0 b j e c 1 1 ve s . 

a.  Conduct  product  improvement  tests  on  the  UH-1B 
(540)  and  UH-1D  helicopters  equipped  with  the  T53-L-13  engine 
to  meet: 


(1)  The  detailed  objectives  of  Phase  B  - 
Contractor's  Compliance  Flight  Tests. 

(2)  The  detailed  objectives  of  Phase  D  - 
A1 rworthlness  and  Performance  Tests. 

b.  These  tests  will  be  limited  to  that  portion  of  the 
flight  envelopes  of  the  two  helicopters  where  differences  may 
be  expected  to  exist  as  a  result  of  the  new  engine  installation. 

5.  Responsibility.  The  U.  S.  Army  Aviation  Test  Activity 
is  as$1gne3"’uie"’reVpons1b1 11  ty  for  planning,  conducting  and 
reporting  of  the  subject  tests. 
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AMSTE-BG  9  FEB  1966 

SUBJECT:  Test  Directive,  Project  Improvement  Test  (Phase  B 
&  D)  ,  T53-L- 1 3  Engine 

6.  Coordination.  Coordinate  the  test  plans  with,  the 
following  agencies'  as  a  minimum. 

a.  Iroquois  Project  Manager. 

b.  Iroquois  Project  Manager  Field  Office. 

c.  U.  S.  Army  Aviation  Materiel  Command,  ATTN: 

SMOSM-EAA  and  EGPT. 

7 .  S  p  e  cla  1_  Ins  true  1 1  on  s . 

a.  These  are  Category  II  tests. 

b.  USATECOM  Project  Numbers  assigned  to  these  tests 

are : 

(1)  4-6-0150-01,  Phase  B.  UH-1B/540  T53-L-13. 

(2)  4-6-0150-02,  Phase  D,  UH-1B/540  T53-L-13. 

(3)  4-6-0150-03,  Phase  B,  UH-1D  T53-L-13. 

(4)  4-6-0150-04,  Phase  D,  UH-1D  T53-L-13. 

c.  Planned  Initiation  of  the  Phase  B  tests  is 
26  September  1966  and  the  scheduled  completion  date  is  10 
October  1966. 

d.  Planned  Initiation  of  the  Phase  D  tests  is  17 
October  1966  and  the  scheduled  completion  date  is  15  January  1967. 

e.  Two  test  helicopters  will  be  used  for  these  tests; 
specifically,  UH-1B/540  S/N  64-14105  and  UH-1D  S/N  60-6029. 

f.  Supply  support  for  the  T53-L-13  engine  peculiar 
parts  will  be  provided  by  separate  contract. 

g.  Additional  support  requl  rements  will  be  identified 
and  forwarded  to  the  appropriate  action  agencies. 
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AMSTE-BG  9  FEB  1966 

SUBJECT:  Test  Directive,  Product  Improvement  Test  (Phase  B 
&  D)  ,  T53-..-13  Engine 

h.  Unprogretmmed  funds  necessary  for  the  conduct  of 
this  test  will  be  requested  from  the  Iroquois  Project  Manager. 

3.  Jest  Pla_n_s_and  Reports. 

a.  Prepare  and  forward  two  test  plans  to  the  Iroquois 
Project  Manager  for  approval  by  1  March  1966.  One  plan  will 
cover  USATECOM  Project  Number  4-6-0150-01/02  and  one  plan  will 
cover  USATECOM  Project  Numbers  4-6-0150-03/04. 

b.  Establish  interim  project  manager  reporting  require 

ments . 


c.  Prepare  ard  distribute  a  final  test  report  within 
60  days  following  completion  of  the  flight  test  on  each 
helicopter  and  phase.  A  test  report  for  each  specific  USATECOM 
Project  No,  reference  paragraph  7.b.  above,  will  be  prepared. 

d.  Distribute  the  approved  test  plans  and  reports  in 
accordance  with  inclosure  2. 

9.  Safety.  A  safety  of  flight  release  Is  scheduled  for 
26  SeptemB’er  1966. 

10.  Security.  These  tests  are  unclassified. 

FOR  THE  COMMANDER: 


/s/  David  M.  Kyle 

2  Incl  DAVID'M.  KYLE 

1.  TSMS  Forms  Colonel,  GS 

2.  Dlstr  List  Dir,  Avn  Mat  Testing 

Copies  furnished: 

CG,  USAMC ,  AMCPM-I R 
w/lncl  2 

CG,  USAAVCOM,  SMOSM-EAA 
w/lncl  2 

CG.  USAAVCOM,  SMOSM-EGPT 
w/lncl  2 

CG,  USAAVCOM,  AMCPM-IRFO 
w/lncl  2 

PRES,  USAATB ,  STEBG-TP 
w/o  Incl 


COPY 


APPEt’Dix  II  bUPPOP'  Rt.'iU!  KtMCfll  AND  ItSI  INS  I  RUMEN  I  AT  ION 

1  SUPPOR' 

t 

Piemen:  '•esou'.e  •  •  tble  to  the  U  S  A/rnv  Av'.U'on  Test. 
Activity  (USAAvNIA;  a- •  rm*  to  conduct  tl.M  t**-  > 

2  It  1  I  NS  I R  uMt  N  i  A  >  wit 

Ins  t,-u.x»'i  m  •  r.c  i *•  t«  r»  •  Men  >  °  1 « *  -i t 
2  3  d.K  bOOC  i  <5  '  Wt  ->>•  1 1-  >  i  '  l  ~  i.  Am  1  It  \  l  >  w'lit’lU  j 

wi'.i  be  calibrated  .»-*  •  r-  ana  or  ter  v\: 

An  unde t c- 1 nit  no-i  ,,r  „ru.  ot  t h *  s  \rw  trumer.  t  a  t  tor  w  >  i  .  be 
installed  by  the-  (iir?Mtnr‘  '  ont «  ac  lw  o»'»0<  iu  d.iivP'v  ut  the 
a1.  t(.  fait  to  the  USAAvNiA 

A  test  a' 'Speed  system  wt  I  I  be  i  n  >  t  a  i 1  e  d  the  system 
consists  ot  a  b  foot  boom  installed  or  me  front  ot  r.no  aircraft 
with  a  iwomriij  p •  tot  system  and  sfaiw.  system  1  YAP 3  e.  .. 
mounted  at.  the  end  ot  ?h»  bourn 

2  i  P lout  ENGINEER  PANEL 

I  he  following  terns  will  be  required  on  the  pilot 
engineer  panel  tor  visual  recording  and  ire flight  reference 

a  Boom  System  A' *  speed 

b  Boom  oys  tein  Alts  f.ude 

(Jut  •>  ido  Ai  r  temper'd  turn 

d  (  ‘jP  i  I  low  Stepper  Motor 

u .  to e  i  i  o t  a  h  /. t ' 

t  H  ‘  i|h  l0M|ut  nd  i  i  a  tor 

cj  ,  ow  lo*  (|ue  1  nd>  c  a  to*' 
h  L.«haust  Gas  lempe nature 
i  Gs .«  Producer  RPM 


lb 


j  Sensitive  Roto-'  Ui.homete. 
k  Co)  >ec.  u  -t-  M  •  iK  Pos  it  son 
1 ,  Angle  ot  h-  •  . 
m  Photo  Pane.  ■  '  -  r 

2,2  PHOTO  PANEL 

1  he  fol'ownq  ’U'lia  wi  •  He  required  on  a  photo  panel 
equipped  w'-tn  an  r,ie<  va  lometer  to  vary  i  i  .m  spee  , 

a  Boom  System  A' i speed 

*,  Boom  SyS  tern  Ai '  >  I ude 
c,  Outside  Aw  Temperature 
d  Fuel  Totalizer 

e  High  Torque  Indicator 

f  low  Torque  Indicator 
g  Exhaust  Gas  Temperature 
h  Gas  Producer  RPM 
i  Sensitive  Rotor  Tdchometei 
1  Co'Ucttvfi  Suck  Position 
k  Stop  Watch 
I  Clock 

m  Photo  Pane'  Frame  Number 

n  correlation  Counter 

o  engineer  and  P ' lot  Events 
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2  3  OSCILLOGRAPH 


The  foi  lowino  items  will  be  required  on  an  oscillograph. 

e 

a.  Angle  ot  Atu  1 
b  Angle  ot  Sid-  : 
c  Long  -  tud i na  i  Lontroi  PosiUori 
d  lateral  control  Position 
e  Pedal  Pos-i-on 
f„  Ang'e  ot  Yaw 

g,  Angie  of  Pt tch 

h ,  Angle  ot  Roll 

i ,  Rate  of  P i tch 
j  Rate  or  Roll 
k,  Rate  of  Yaw 

1  C  G  Normal  Acceleration 
m  Lng'neer  s  Lvent 
n  Pilot  s  Event 
o  Collective  Pitch  Position 


APPENDi a  III  TEST  SCHEDULE 


1  Schedule  of  Events 


Preliminary  PI  arm  it... 

March  1966 

Tes t  Dl rec ti ve  1  ssuud 

February  1966 

Test  Plan  Submiss  ion  Data 

Apri 1  1966 

Test  Item  Delivery  target  Date 

September  1966 

Instrumentation  and  Calibration 
Target  Date 

Completion 

September  1966 

Test  Beginning  Target  Date  (Phases  BSD) 

October  1966 

Test  Termination  Date  (Phases  B 

&  D) 

January  1967 

Mna  1  Tes  t  Repo»  t 

March  196? 
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APPENDIX  IV 


RE  TERENCES 


a  letter.  AM.'I-BG  Hg ,  U  S  Army  Test  and  Evaluation 
Command  9  februai ,  r-bc  subject  "Test  Directive,  Product 
Improvement  Tests  tPtu  ..  ,,  and  D)  153  l  ij  Enqme  " 

b  letter  AMSu.  .>u  .iq.  u  S  Army  Materiel  Command. 

28  February  1966.  'ubjecl.  "UK- 1  Project  Management  Control 
Proqrarn  -  UH-1/T55  L-13  lest.  Proqiam 

c  f>na)  Repo*  t  of  Phase  D  Performance  lest*  of  the  UH-1B 
Equipped  with  a  540  Rotor,  U  S  Army  Aviation  Test  Activity 
(USAAVNTA).  Report  Not  Yet  Published 

d.  Specification  No  104  33.  Model  Specification  T S3  L  13 
Shaft  turbine  Engine  ’  Lycoming  Division  of  AVCO  Corporation. 

30  September  1964 

e  Final  Report  of  Engineering  lest  of  the  YT53-L  13 
Engine  Installed  *n  the  UH*  ID  Helicopter. "  USAIECOM  Protect  No 
4  3-01  SO  10  USAAVNTA  March  1965 

f  Mil  H-8501A.  "General  Requirements  tor  Helicopter  Flying 
and  Ground  Handling  Qualities."'  Revised  January  1961  and  amended 
3  Aprt 1  196? 
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